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_ Plainly demonſtrated, 


And applied to GAME $ at | | 
preſent moſt in Ule, |. | 


| Which may be eaſily extended to the moſt 
| | intricate Caſes of Chance imaginable. 
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1 ry. to write a' Preface 
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g Fore-bandfor aWhet : And 


 Epiftle tothe Reader to. 1 | 
. fhall not take 1upon me to ae- 


; " % s 
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T is thought as necella- 


before a Book, as tt 
is judg'd civil, when you in- 
vite a Friend to Dinner, to 
proffer him a Glaſs of Hock 


s being maim'd enough for © 
want of 7 a Dedication, I am 
reſolv'd it ſhall not want an 


termine, whether it is lawful _ 
to play at Dice or n0t, leav- 
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 riting a 'Buok about it; 'will 


great: Antiquity the playing at 


-" " Profice, __ 

ing, that to be diſputed is 
twixe the Fanatick Par- 
ſons and the Sharpers ; 7 
am fure it is > to: deal 
Pith playing at Dice as with 
other Epidemic Diftempers; 
and Tam confident that 'the 


contribate as little towards its 
Enconragement, as Fluxing 
ani hogs corey 40 to: W Do: 

ring. | 
It will be to bein poſe 
to tell my + Reader, of bow © 


Dive 7 by" '[ will only et him 
4 LG koow, 
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ded all Jak 7 
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of 'mere Cha 
' Gaming: wasf 
tha, {nepen 
Cod. Lib. i , 
Very ſevere 
E op_ | 
Cap. 2.7. 46 
the Oſeo e of this 
| denied the 
tne... Sened 
Aleator qui 
eſt. melior,; f 
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Preface. 

know, that by the Alex Lu- 
" dus, the Antients compreben- 
ded all Games, which were - 
ed to the determination 
of mere Chance ; this ſort of 


27 acquaints «us, that 
—_ this mes altogether | 
denied SE al 
time. SENECA Jos very well, 
Alcator quantd in arte i 
_ eſt melior, tantdeſt ne- 

A3 quior; 
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: Preface. 
| quior ; That by how much. 
the one is more shilful tm 
| Games, by ſo much he is the 
| more culpable; or we may ſay 
| of this, as aningemous Man 

 fays of Dancing, That tobe 
extraordinary good at it, is to 
be excellent ma Fault ;there- 
fore T hope no body will imas- 
gine I had ſo mean a Deſign 
mn ths, as toteach the eArt 
of Playing at Dice. 
A great part of this Dif- 
courſe 1s a Tranſlation from» 
Aon]. Fiagen's Treatiſe, 
ratiociniis in Iado 


Alex, 


| 


Preface. 
Alex, 0; -who'#n his In- 


 provements. "gf Philoſophy, | 
has but one Superior, and T 
' +hinkfew-or no Equals. The | 
whole T rnllert wk for my own 
Deivertiſement, - next" to the | 


Satisf ation of * fome Friends, 


wrangling about the Propor- 
trons of Hazards tn ſome. 


Caſes that are: here decided. 
"All it requird was a few 


Work for the Brain ; my 


Deſron in publiſhing it, Was l | 
to 2 make it of more general hl 


who. would now-'and then & Nl | 


| ſpare Hours, andbut little 
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Uſe 4nd pierbaph perſhade 
4ram's yore, Dy Ats.66-ReP 
ia Money in his Docket ; 
and if , 4 As thiaccaunt, 1 
ſhould ent the:Gemotrs. vl 
the Sharpers,. 1 do not much 
regard. its. Jing they area 
fort of People che W ork {5 
not bound to provide for.” -- 


You with find here\g:very 
_ plam and eafte- Method of. the 
Calculation of the Hazards of 


- Game,. which a:man may un- 
 derſland, withont knowing the 


Ouadratures of Curves, the 


| Dottrin of Sexiess, or the 
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Preface. 


- 


without ſo much as the Ele- 
ments of Euclid. © here is 
nothing required for the com- 


prehending the whole, but 


common Senſe and pradtical 


Arithmetick ; ſaving a few 


[ ouches of Algebra, as in 


the firſt I bree Propoſutions, 


Laws of Centripetation of | ; 
Boakes, or the Periods of the || 
Satellites of Jupiter ; yea, 


% 


where the Reader, without: 


ſuſpicion of Popery, may 


make uſe of a ſtrong umplicit 


Faith ; tho I muſt confeſs, 
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' the ſpeculation not unpleaſant. . 


Preface. 


it ſelf to me in theſe purpoſes ; 
for I had rather he would en- 


quire, and I believe he will find 


Every man's Succeſs in any 
Affair 1s proportional to his 
 Condutt && Fortune. Fortune 


|. (mn the ſenſe of moft People) 


ftgnifies an Event which de- 


my W. iſh: and M isf ortune ſip 
 mptes ſuch an Event contrary 
tomy Wiſh : an Event depen- 
aing en Chance, ſignifies ſuch 
anone,whoſe immediateCauſes 
{don't know, and conſequently 
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pends on Chance,apreeing with 
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Preface. 
can neither foretel nr pro- ||| 
duce it (for it 1s no Hereſie \\ | 
to believe,, that Providence || | 
fuffers ordinary matters torun {| | 
in- the Channel of ſecond Cau- | | 
ſes). Now ſuppoſe, tat | | 
all a wiſe Man-can do in ſuch |} | 
a Caſe is, to'lay his Buſmeſ's '}| | 
on ſuch Events, as havethe i. | 
moſ. .or moſt powerful.; ſe- || | 
cond Cauſes, and this is true || | 
both. in the great Events. of | 
Games. It'u impoſſible for 
a Dye, -with.ſuch_a deter- | | 
min'd farce and direction, not. || 
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Preface. 
to fall on ſuch a determin'd 
fide, only T don't. know the 
force ' and uirettion * which 
' makes 'it fall on:ſuch a deter- 
'' mind fide, and therefore Þ 
| call = Chance, which 1 110- 
thing but want "of Art ';. that 
only which 1sJeft to me, 14 to 
wager where there are the 
_ gheateſe number of Chances, 
*. and conſequently the'oreateſt 
' probability to gain ; md the 


' whole Art of \Guming, Where 


(|| 
l 
R | 
TH 4H 
e if 
| if 
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there s any thing of Ha- 
 xard, will be reduc'd tothis at 
. off, viz, in dubious Caſes, to 


calculate 


- —— 


_ 
ca ; 

Pr eface. | | 
' calculate on which fade there |\fj | 


{! 


are moſt Chances ; and tho ||\ | 
 thucan't be done in the midſk | | 
of Game preciſely to an Unite, 
yer a Man who knows the. 
Principles, may make ſuch a 
conjetture, as will be a ſuf- 
. ficient direttion to him; and 
tho it 1s poſſible, if there are 
any Chances againit him at all, 
that he may loſe, yet when he 
chuſeth the {afeſt fide, he- 
may part with bus Money with 
more content (if there can be 


any at all) in ſuch a Caſe. | | - 


Preface. 
TI will not debate, whether 
ene may engage anthir in 
4 ' diſadvantageous Wager. 
Games may be ſuppos'd to 


be a tryal of Wit as well 
as Fortune, and every Man, 
when he enters the Liſts with 
another, unleſs out of Com- 


plaiſance, takes it for gran- 


ted, bu Fortune and Fuds- 


ment, are, at leaſt, equal i tc 
thoſe e of bis Play-Fellow; but - 
thu. T am ſure of, that falſe 


Dice, Tricks of Leger- 


de-main, &&C. are mexcu: 


th for the queſtion i in Ga- 


YOM 


Preface. Wy 
ming 1 not, Who is thebeſt ||} | 
Fupler £ * i | 

1 The Reader may here | | 
obſerve the Force of Num- \| | 
bers, which can be ſucceſ- || | 
fully applied, even to thoſe 
things, which one would ima- 
gin are ſubjett to no Rules, 
T here are very few things || 
which we know, which are | 
not capable of being reducd \, 
to a Mathematical Rea- 
foning, and when they can- 
not, 1ts a fign our Rnowleds 
of them» u very ſmall 
and confusd ; and where 


5 


| Preface. 7 
| a mathematical reaſoning can 
be had, it's as great folly to 
make uſe of any other, as to 


| 
j 
| 
grope for a thing in the dark 
| 


when you have a Candle ſtand- 


ing by you. IT believe the - 


Calculation of the Quantity of 

Probability might be impro- 
': wed to a Veryuſeful and plea- 
| ſant Speculation, and applied 
to agreat many Events which 
| are accidental, beſides thoſe of 
' Games; © only theſe Caſes 
' would be infinitely. more con- 
 fuid, as depending on Chan- 
| ces which the moſt part of 
Aden 
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Preface. 

Men are ignorant of ; and 
as Þ have hinted already, all 
the Politicks in the World 
are nothing elſe but a kind of 
Analyſis of the. Quantity of 
\, Probability incaſual Events, 
anda good Politician fipni- 
fies -no-more, but one who 8 
dexterous at ſuch Calcula- 

tions ; © only the Principles 

which are made uſe of in the 
Solution of ſuch Problems, 

- cart be ſtudied in a Cloſet, 

but acquir'd by the Obſerva- 

tion of Mankind, 


There 
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Preface. 
There # likewiſe a Calcn- 


lation of the Quantity of Pro 


bability founded on Expe- 
rience, to be made uſe of in 
Wagers abont any thing ; for 


| Example, it is odds, if a We- 


man 1 with Child, ' but it | 


ſhall be a Boy ; and if you 
would know the juſt odds, you 
muſt conſider the Proportion 


in the Bulls that the Males 


. bear to. the Females: The 


Yearly Bills of Mortality are + 
obſery'd to bear ſuch Pro- 
portion to the live People az: 1 


t030, or 26; therefore it 


Preface. 
is an even Wager, that one 
out of thirteen, dyes within a 
| Year (which maybe a good 
reaſon, tho not the true one 
of that fooliſh piece of Super- 
ſtution), becauſe, at this rate, 
| if 1 out of 26 dyes, 08 are 
, no loſer. It #but 1 to 18 
| :f you meet. a Parſon in the 
 dJtreet, that he proves to 
be- 4 Non-Juror, becauſe 
there ts but 1 of 26 that 
are ſuch. It i hardly 1 to 
10, that a Woman of 
Twenty Years old has her 
Maidenhead, and atlmoit 

the 
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Preface. 
the ſame Wager, - that a> 
Town-Spark of that Age 


has not been clapd. 7 | 


think a Man might venture 
ſome odds, that 100 of the 
Gens d'arms beats an e- 
qual Number of Dutch 
Troopers; and that an 
Engliſh Regiment ſtands 


its ground as long as another, 


making Experience our (Tuide 


in all theſe Cafes and others 
of the like nature. 

But there are no caſual 
Events, which are ſo "gf ly 


ll ques to Numbers, as 


. 
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Preface. 
thoſe of (Tames .' and Þ be- 
heve, there the Speculation 

might be improved ſo far, 
as to bring m the Doftria 

- of the Serics's and Loga- 
rithms. Since Gaming ts 
become a Trade, T think it 

- fit the Adventurers (houldl 
| be upon the Square; and 
therefore in the Contrivance 
of Games there ought to be 
a [tritt Calculation made uſe 

- of, that they mayn't put one 
Party in more probability 

to pain than another; and 
likewiſe, if a Man has a- 
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Preface. 


the Circumſtances he 1 then 
in: and it were eafie in moſt 


Games to make T ables, by 


the Inſpettion of which, a_- 


Man might know what he 


Was either to pay or receive, 


tn any Circumſtances you can 


imagin, it being convenient 
to Jave a part of ones 40- 
ney, rather than venture 


the loſs of it all. 


conſider able Ve enture , hes | 
ought to be allowd to with-" 
draw his ec Money when he 


' pleaſes, paying according to 


|. T ſhall add nomore, but that 
. * a Mathematician will eaſily 
'+ perceive, it is not put in 
| ſuch a Dreſs as to be taken 
notice of by bim, there being 
abundance of Words ſpent to 


make the more ordinary ſort 


of People underſtand it, 


— _ 


[ | 
Ws » 


ded the following _ 


vers'd in Mathemticks,. 1 have.ad- 
nation of _ 


% Y 


= Equal 
ET More; -orto'be ade, 


— Leſs, 'of tobe. ng, 
x Multiplied,” © 


IG vas f 
hn wy 7 - 


Example. 


F 2x4+3—1=14=58, is to be 
/ read thus, 


3 multiphed in 4 more bs 3 leſs by 


x is Equal to 14, which is eque' 


to five ninth parts of a, 


OR the Take'idf thoſe. whoare nbd | 


wT. n 


" For PRE the” 


Taz ards of Game. I 


"Laboagh the- Bomnies 
of, Gatnes, -- which 
- Fortune ſolely: 9- 
=. yerns ;- are Uncer- 
raio, yet « may be certainly de 


termind ,.-, now muygh, . one - is 
njore :ready; £9 loſe-.than gain, 


For Example :. .If one ſhould 


'wager, at the. ficſt Throw with 


one; Dye, .ito- throw Six, it's an 
accident 


— 


\ 23 - Solution of the 


accident if he gains or not, but 


by how much it's more proba- 


ble he wilt lofe than gain, is 


really determin'd by. the Nature 
af thei thing, - and'capable of a 
ſtrict Calculation. So likewiſe, 


if I ſhould play with another 


on this condition; that the Vi- 


Qory ſhould be to the Three 


firſt Games, and I had gaind ' 


one already ; its ſtil] uncertain 

who ſhall fitft gain th& third ; 
Y bs: be a7 { 

yet by ademonſtrative geaſoning 


F can eſtimate both the Valucot 


conſequently (it we: agree to 


leave the Game unperfect ) d- 
termin how great a 'fhare of 
the Stakes belong to me, and 


how much to my Play:fellow: 3 
to. Ga” 


5 


Flaxards of Game, g | 
or iÞ any were deſirous: to take |} 
my place, at'what rate I ought 
to (ell; Gy - Henke may. ariſe1n- 

trable QueriesAmong :two, 
the CGE and 
{ce rhe Calculation of theſe 
things:s a.title-our of the:com- 
mem road, and cartbe oft-rimes 
applyd:topgood purpoſe ; I ſhall 
rk wa. 46.0 it-1s to be 
done, and' 'abrerwards explain 
thoſe things which belong! pro- 
perty to the Dice. 

In both caſes I ſhall make uſe 
of this Principle, Ones Hazard 
or Expeflation to gain any thing, 
is. worth ſo much, as, if be had 
it, be could purchaſe the like Ha- 
zard or Expeftation again in a 
juſt and equal Game, 


B 2 For 


'' .. Sdutwon:of 1ht\ _ 
| -*; For Exanp ; Tt one, wichour 

' "my knowledg, ſhauld: hide in 
-onei land: Shillings, 11nd in 
.bis ones 7; 'Stulling3 LY -and-: pur | 
:1t:;to- my choice :which Hand 
I would take, 1 fay this is as 
.much .worth::to: nic. as: if he 
ſhould: give :me:/-5 , 'Shillings ; 
becatſe, #1 have-5-Shillings, 1 


can purchaſe as good a. Chance 
again, and- that:.in;a fair -and 


Hal of Gin 'T 


,4eÞ} « ; et 
Prorosition pi 
1 'in 7 153 R, 
; If j PTY 2-01: i ither of 
which, with equal probabi- 


liy, may fall to me, then my 


| Bxpiflatol” is - worth k- 
-thbt:; 4K; the « half $ Sum of 
A and B; 


p} "ff. 


C 


"Har '5nay # fot als ® 

- monſtrate, but hikewiſe 
inveſtigate this Rule, ſuppoſe 
the Value of my ExpeCtation 
be: x-;;''by the former. Principle 
having x, 1 can purchaſe as.good 
an Expectation again in a fair 
and: Juft Game. Suppoſe then 
I play with another on theſe 

B 3 rerms; 
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terms; That every one ſtakes 
x, and the 'Gainer give to the 
Loſer a, this Game is juſt, and 
it appears, - that at- this rate, I 
have an equal hazard either to 
get a if I loſe the Game, or 
2x—4 if I gain; for in this 
caſe I get 2x, which care the 
Stakes, out. of. which I' muſt 
pay the other 4; but if 2x—a 
were warth þ, then I have an 
equal hazard to pet a .or þ; 


therefore making 2x —a=b, 


a+b 


X= === which is the Value 


of my Expectation. -The De- 
monſtration'is eaſie, for having 
de 

——a | can play with anotner 


who 


, OTIS 


. . *s.. 4 * s ; X ir, . , " 
(Wk 04, oP IS" 43. 3... 
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| ; G 


who will take ab I” againſt It, 


_Tloſe, or bif 1 win; for in 


. Stakes, out of which I muſt 


- 1t 15 certain, having 5, | on 
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2 

on this condition ; that -tho- 
Gainer ſhould give t the Loſer 
a; by this means '1 have an. 
equal Expectation to. get a it 


the laſt caſe. I oet ab the 


y -z to my Play:ſellow. 
wk Numbers : "I 1 chad an. 
equal hazard to get 3 or 7, 
then by this Propoſition, = 
Expectation is worth nf 


have the ſame Chance; - for if 
I play with another fo that e- 
very one ſtakes 5, and the 
Gainer pay 'to the Loſer 3, 
this. 1s.A fair way of Gaming ; 


B. 4 and 
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- Solution of "the 
and it is evident, | have an <e- 


qual hazard to get 3 it | "wy 
or op YN ones 7 


; , ; | [| 


F I expeFt a,- b or Q Adder 
of hich, with equal facie 
: lity,' may happen, then. the 
Falue of my Expettation + 


">. '.A i" 3 
; +Þ+ >. Or the third part 


3-- 
of the Sum of a b andc. 


T OR: the Inveſtigation of 
?, ! which, :ſuppoſe x be the 
MF of my Expectation ; then 
x muſt be ſuch, as I can pur- 
chaſe with it: the: fame: Expecta- 
tion! in 4 juſt Game: Suppoſe 


the 


Q 
the Conditions of the Game be, 
that playing” with-rwo' others, 
each of. jy Pk x, . and.I bar- 
Ts wich, ones of the Gameſters, 

[. win, 6 yer hina 'b, and 
he ſhall do - A Get ro me; 
but, with the other, that: if 
[ gain, [ hall: give: him -c, 
and . vice versa ; \this is fair 
play : And hee F have 'an e- 
qual hazard to get b "if the firſt 
win, c if the ſecond, "© 7 
b—c il gain my ſalf't :: for then 
| get 3x, viz; the Stakes, - of 
which I give the -one 6 and the 
other c; but if Le oC. be e- 
qual. tO a, | have an: equal Ex- 
pectation af a, h, or c.; there- 
tore making zx w#=s, 


Hazards of Game. 


B 5 x= 


| — . 


Oo 


x == which is the Va- 
lue of my ExpeRation. Af- 


to get abc ord, 


my. Expectation: — 


that is the fourth: part of the: 
Sum. of. a bc and d, &c. 


P's 0 Ps HL: :; 


If the Number of Chances, by. 
 which- a falls to me, be p; 


and the Number of Chances, 


by. which b falls, beq, and” 
fuppoſmg all the Chances do 


bappen. with equal Facility, 


then 


» _ 
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Hixurds of Give: #r |\| 
then the Value" of = VB 
petation- is ELK ES Wo: L. e 
the Produ# of 4 mt lied 
m-'the Number of tits s Chan: 
Ces added to: the Product of 
 b, mn tripled" mto-the Num- 
_ ber of its Chances,- "4h1d* the - ll 4: 
Summ divided by the Num | | 
ber 3 Chances Ju | is - F. | 
and b. F Ll | 


Q Uppoſe, as before, » be | 

"the "Value of my Expe- 
ation then if I have x! T- 
mult. Bo able ro purchaſe with 
it that {arne Expectation again” 
in a fair Game: For this I ſhall: 
take as many Play-fellows as,". 
with me, ; make vp the. Num- 


ber - 


et 
At. AM 


ber\ of P 23-4,,,0f which let eve- 
ry one flake x, ſo the whole 
Stake: will, be px -{qx, and e- 
yery one plays with you hopes 
of winning ; with-as many of 
my 2254" 555 25h as the 
Number. 9 ſtands for , I make 
this; bargain .one by. ,Qne, that 


?. 


whoever. of : them pains ſhall 


- 
* 
” 


o foto them ; with every- one 
of the reſt of the Gameſters, 
whoſe Number is .p—r, I 
make: this bargain, that who- 
ever of them gains, ſhall give 
me.a, and I ſhall give every 
one. of them as much, if I gain : 
It's evidenc this is fair play ; for 


no Man here is injurd ; andin 
this caſe I have. q Expectations 
- __ ro 


s. 


give me b, and if 1 win, I ſhall 


Hagrds of \Gamne, 43 
to gam: by and P = 1 Expetta- 
tions to gain a, and 1 'Expecta- 
tion (viz, when 1. win my 
my-ſelf )- ro-get px4-qx—bq=- 
ap +a ; for then L am to deli- 
ver b to' everyone of the q 
Players, .and @ to every one of 
the p—:1 Gameſters,. which 
makes ab +pa—a; it therefore 


ox bx ba —ap +a were e- 


qual to a, I would have p Ex- 
peRations of 4 (ſince. juſt: now 
I had p— 1 Expectations of it) 
and q Expectations of b, and 
ſo would have juſt come to my 
firſt Expectation; therefore pur- 


ting px+qx—bqg—ap+a=a, 


+09 


then is x= — 


T9 


| 
$ 


| 34 -Solitim ofthe | 
In Numbers: If Thad z Chan- 

ces to gain for 13; and 2 for 8, 

by this Rule, my Hazard. is f 


| _ ;- for 13/ multiþlied | 
W 2: gives 39, and 8 by 2 16, ' 
aheſs To alded , mw 5 5, di- 
vided by 5-is 11, andI can eaſt- 
ly ſhew, -if- I have 11, I Gan 
come. to:.the like Expectation |, 
again; for- playing - wich- four 
others, and every one of. us 
ſtaking 11, with rwo of them- 
I make this Bargain; that who- 
ever gains ſhall give me 8; and. 
I ſhall too do fo to them; with 
the other two I make this Bar- ! 
gain, that whoever gains ſhall 
give me 13, and I: them as 
much if I gain: It appears, by 
chis means | have two ExpeRt 
Ons 


= —— ——F,” 


41s ty 


* 6-2 


Haxards of Game: v5 
tions to get 8, viz, if any of 
the firſt trwo' gain, and 3 Ex- 


pectations'to get 13, viz. if 
either 1 or atty' of-the other ewo- 
gain ;' for in-this'caſe I gain-the 


which Fam: oblig'd- to-give the: 


13, and fo: there remains 13 
for my ſelf; | 


P'x or; IV: 


' That: 1 may come to the Que- 
flion propos d, viz. The mas- 
king a juſt Diftribution a- 
mono ſt Gameſters, when their 
Hazards are unequal ; we 
muſt begin with the moſt 
raſte Caſes, 


Suppoſe 


1 4 
| * 
| us 
[ ? 

1 


d--- wa, —_—_—_— - Crone » 53 > Y 


tQ - Sole Tugne 
| &x Hl chen [ alag wich a 2n- 

other, on condition that he 
who. wins.the: shree- firſt Games, 
ſhall have the-Stakes,; ahd. that; 
E have already. -gaind-ewo., 4 
would: know, -f. we apree; to 
break. off.che Game, ; and-pa 
the Srakes juſtly, how rouch fa All 
to my ſhare > 

The firlt thing we tis « con- 

ſider in ſuch Queſtions is, the 
Number of Games char are 
wanting to both : For:Example, 
* ic had been agreed betwixc 

, that he ſhould have the 
Stakes who gain'd the fclt 20 
Games, .and.1f I had. gaind al- 
ready 19, and my Fellow- * 
Gameſter but 18, my Hazard 


IS: 


Hazards of Game, 4+ | 
is as much better than his in that 
Caſe, as in this propoled, viz? 
When of 3 Games I have 2, 
and he but 1, becauſe in both 
cales there's 2 wanting to him, 
4nd 1 to me. Was 
In the next place, to find-the 
portion'of the Stakes due to each 
of us, ' we muſt confider what 
would happen if the Game went 
on; it is certalh;- # I gain the 
firſt Game, I get the Stake, which 
I call a; bur'if he'gain'd,* both 
our Lots wauld be equal, and 
{o there-would fall to each of us 
4 ; but fince '} have an equal 
Hazard to gain or loſe the tilt 
Game, I have an equal Expe- 
tation togain a, or <4, whish, 
by the firſt Propoſition, is as much 


worth 


{ 'k 
| 
Z 
_ 
z 
;\ 


» 
% 
. 
bh 

" 


: bs , P p : CFR - os WA 1 | - oo 4 Y i 
9. ST2N <1 o£ : ! 
"ao ww x & © 
_ % me. . - 
a - vOInhen 0 t 
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worth as the half Suna of both, 


3 


i.e, £4, fo there is left to. my 
Fellow - Gamelter - @ ; - from 


- whence it follows, that he who 


would. buy my Game, ought 
to pay me for it 2a; and there- 
foxe, he who undertakes to gain 
one Game before another gains 
two, may wager 3 to-.l, 


IND & 1.1... vs 


Suppoſe I want but one Game, 
and my Fellow-gameſter three, 


it is required to make a juſt 


Diſtribution of the Stake : 


 ET-us: here likewiſe con- 


| ſider in what tate we 


ſhould be, if I or he gain'd the 
; "= 


Sans; Ta 


_ o -, . Rage 8 2 7 
_ 4 RE. ber FC Fas... Ae 


Faxgards of: Game. vg 1} 

firſt Game; if I gain, Thavethe |! 

Stake a, if he, then he wants 
yet 2 Games, and but 1, and 
therefore we thould be in the 
ſame condition which is ſuppo- 
ſed in the former Propoſition ; 
and ſo there would fall to my 
thare, as was.demonltrated there, 
24 ; therefore with equal facility 
there may happen to me 4, Or 


24, which, . by the Firtt Propo- | 


ficion, i is.xworth 74, and to my 


Fellow-Gameſter there is left *a, 
and therefore my Hazard to his 
i$457 toll, 

:.As the Calculation of the 
former Propoſition was requi- 
ſite for this, ſo this will ſerve 
for the following. It Iſhould 
fuppoſe my ſelf co want bat 


One 


— 


DEITY 5 


_ » * ER LE, RT CET _ TW — "- 
—_ 
a —_ - 1 


to 


.Salution of the'”\ 

one- Game ;*- and: my Fellow 
four ( by-the ſame Method ) 
yo will find E of the Stake be- 
gigs to my; arid ; ; tO him. -. y 


Par. VE 


? 


of I want two FT _ 


Cup, 
«71h «4 Fellow: Gameſter three. 


; len, by the next Gameic 

- & - will happen,.that] want 
bur one, and he three; which (by 
the preceding Propoſition) is 
worth {a; or that we ſhould 
both want two, whence there 
will be -4 due to each of us; 
now | being i in an equal proba- 
bility to gain or lole. the nexr 
Game, I have an'equal Hazard 
tO 


Hilxards of Game. 2% 
m_ 44'or 34, whiehy 'bythe 
Firſt Propoſition is worth a, 
-and {o there are eleven'parts'of 
ithe- Stakes 'due - t6 me, 'and:five 
40 my Fellow, © 7 


PROP. VIE. 


Let us ſuppoſe T want two 
Games, and my Fellow four. 


F-I gain theinext Game, then 

I {hall want but one, and 
my Fellow four ; but if I loſe 
it, theh I ſhall want two, and 
' he three: -So I have an qual 
Hazard for gaining #a, or a, 
which, by the Firſt, is worth 
24: So it appears, that he who 
is to gain two Games for the 0- 
thers 


22 _.Sobition.of zhe" 


thers Four, is in a-better-condi- 


tion than he who is to. gait oftte 


For the; others. twee.;. for! my 
fhare.in the rſt Cafe: —_— br 


Pa, which is leſs thafi # 
ſhare in the laſt. 


+ 


Pp R OP, vm, 


EP Us — ofe FAR ts 
whereof the firſt and ſecond 
want t © 0s, ht: the tha 
7-1 1 1 


, O fad the ſhare of the 
fisſt, we muſt: conſider 
what marks happ dt dither he, 
or any. of the ether two. gain d 


the firlt Game ; ihe gains, hen 


he has. the Stake a #*; :i& the {e- 


DIE cond 


Hazards of Game. 24 
cond gain, he has nothing ; bur 
if the third gait), then each of 
them would want a Game, and 


fo 4 would' be'-due to every 
one of thetti. "Thus the firſt 
Gameſter has one Expectation 
to gain 2, 'oneto gain-nothing, 
and one for "Mong all are in 
an equal probability ro gain the 
frelt Garnn which _ ſe- 
cond Propefition is worth £a : 
Now firxce the- ſecond Game- 
ſters Condition 1s as' good, his 
Share is likewiſe 4a, and ſo there 
remains to-the' third 5a, whole 
Share might have: been as cafily 
found by its felt. 


PROP. 


a A 


* —_ RI oc ee eee et te 


> 
=. 
— ded ths 
a. 


BY "Prop: Ih. , 


'Þ - . more, ſome fewer Games: 


17 


24 Soho ” Fg 


bs 
FT "_y '%  aK 9 . ” 
S , By ir : | 40 
- 'y 


p 


+ bn any - "Number f. ns 
Jos -pleaſe, amongſt whom 
there are. ſome who want | 


+ 


5 -find what is any ones 
-,-.: Sharemtbe Stake; we mu 
 confider, what would be 
| *- to him, whoſe Share we-in- | 
=. Vefttgate, if either he, or 
_ any: of his Fellow- Gameſters 
ſhould gain the next Foline- 
- ing. Gamez. add all - their 
$, hares rogether, and divide 
the Sum by the Number of 
the Gameſters, the Quotient is 


Suppole | 
| 


| 
| his Ohare you were ſeeking. 


L 
X ” wy 
__—_— —_ ”Y 
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Hazards of Game, F_ 5 


a Uppoſe three - Gameſters , 
AB andC, A wants l 
Game, B 2,and C likewiſe 2, I 
would find what is the Share of 
the Stake due to B, which {hall 
call q: 

Firſt we muſt conſider what 
would fall toB's (hare, if either 
he,, A, or C, wins, the next 
ie + - if A wins; the Game is 
ended, ſo he gets nothing ; it B 
himſelf gain, then he wants 1 
Game, A 1, and C2; there- 
foxe, by the former Propoſition, 
thaw | is due to him in that Caſe 
iq, then if C gains the next 
Play, then A. and C would 
want bur 1, and B 24 and 
therefore, by the Eigth Propo- 


ſition, 


26 - Solution of the 
: tion, his Share would be-worth 


. -dd together what 1s cue. t6 
_ it all theſe: three Caſes, wix; 


©fq, :q, the Sum is 9, which 


| being divided by 3, the Num- 


ber - of Gameſters gives £4, 
which is the Share of B ſought 
for : The Demonſtration of 
this is clear from the Second 
Propoſition, becauſe'B has:an 
equal Hazard to: gain o <q Or 


Fs O © p= ; 
54, that is, — I A t. 0. =q; 


.3 


now it's evident the Diviſor 3 
is the Number. of the Game- 
ſters. 

To find what is due to 
one in any Caſe, viz, if either 
he, or any of his Fellow-Gam- 
ſters win the tollowing Game; 

we 


{ 


Flazards of Game. 27 
we muſt conſider firſt the more 


ſimple Caſes, and by their help 
the following; for as this Cale 
could not be folv'd before the 
Caſe of the Eighth Propoſition 
was calculated, in which, the 
Games wanting were 1, 1, 2;ſo 
the Caſe,where the Games want- 
ing are 1, 2, 3, cannot be cal- 
culated, without the Calculation 
of the Caſe, where the Games 
wanting are 1, 2, 2, (which we 
have juſt now perform'd) and 
likewiſe of the Caſe, where the 
Games wanting are 1,1,3,which 
can be done by the Eighth: And 
by this means you may reckon 
all the Caſes comprehended in 
the following Tables, and an in- 
finite number of others. 


5 Plays 


23 Solution of the 


anon CLE 2, I, 2, 2.1 6 a 3] I, 2, 3] 


A. '|17, % 5.113, 13; 1.[19,6, 2, 3. 


9 27 27 27 


Thur Shares. 


Gam.wani 


yi bY T, 2,4 I, 1 


40,40,11121, 121.1 178, 58,7 542, 1798 
SI 243 243 729 


Shares, 


1 3-3] t 3 4| I 3: 2] 


65, 3. $1616, 82, 31 629, 87, 13 
Cl 729 729 


Games w.n ting. 


Their Shares. 


« 


Gam. want CS | 2 2 4| 2, 2, 5 


They Shares. [34 34, 13 | 338, 338, 5313531 353 


SI 7:9 729 


| 
| hats. DOE 


G. wont 2, 3, 3| 2» 3 4 


J ML 


Soares, 133+5%, 551451, 195, 83 [433635119 
2-43 729 2187 


As 
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As for the Dice ; theſe Que- 
ſtions may be propoſed, at how 
many Throws one may wager | 
to throw 6, or any Number 
below that, with one Dye; 
How many "Throws are requi- 
red for 12 upon tio Dice ; . or 
18 on 3; and ſeveral other 
Queſtions to this purpole. 

For the reſolving of which, 
it muſt be conſider'd, that in 
one Dye there are {1x different 
Throws, all equally probable 
ro come up; for | luppole the Dye 
has the exact figure of a Cube : 
On Two Dice there are 36 dif- 
terent Throws ; for in reſpect to 
every Throw of One Dye, any 
One Throw of the 6 of the other 
Dye may come up ; and 6 times. 

C } 6 make 


20 Solution of the _ 
6 make 36: In Three Dice 
there are 2 16 different Throws ; 
for in relation to any of the 36 
Throws of Two Dice, any one 
of the {1x of the Third may 
come up; and 6 times. 36 
make 216: So in Four Dice 
there are 6 times 216 Throws, 
that is, 1296 : And ſo forward 
you may reckon the Throws of 
any Number of Dice, taking 
always, for the addition of a 
new Dye, 6 times the Num- 
ber of the preceeding. . 
Beſides, it muſt be obſerv'd, 
that in 'T'wo Dice there is only 
one Way 2 Or 12 can come up; 
rwo ways that 3 or 11 can 
come up; for if I ſhall call the 
Dice A and B to make 3, there 
5 


— www 


Hazards of Game. 3+ 
may be 1 in Aand 2 inB, or 2 
in Aand1inB; ſoto make 11, 
there may be 5 in AorG6 in B, 
or6in A a 5inB; for 4 chere 
are three Chances, 3.in Aand 1 
in B, 3 inB and 1.in A, or 2 4s 

well in A as B; for 10 there are 
na three Chances ; : for 5 
9 there are four Chances ; 

Fa Fat $ five Chances ; for : z 


there: are fix Chances. 


or 18] x1 
or 17| 
or 16 
or 15 
or 14{15 
Or 1321 
or 12125 


F 
| 


In 2 Dice there | 
are found for 


O © g90N OA + w 


32 Solution of the 


Pros X. 

To find at how many times one 
may undertake to throw 6 
with One Pye: | 


F any ſhould dnicke to 
throw 6 the firſt time, it's 
evident there's one Chance gives 
him the Stake, and five which 
give him nothing ; ſor there are 
5 Throws againſt him, and 
only 1 for-him : Let the Stake 
be calld a, then he has one 
ExpeXtation tO gain a, and five 
to gain nothing, Which, by the 
Second Propoſition , is worth 
2a, and there remains for the 0- 
cher - ia; fo he who undertakes, 
with 


- — 
» Zur <> 


Haxards of Game. 3} 
with one Dye, to throw 6 the 
firſt cime, ought to wager only 
1 tO 5, 

2. Suppoſe one undertake, at 
two Throws of 1 Dye,to throw 
6, his Hazard is calculated thus ; 
if he throw 6 at the firſt he has 
athe Stake, it he do not, there _ 
remains to him one "Throw, 
which, by the former Caſe, is 
worth :a; but there is but one 
Chance which gives him 6 at 
the firſt Throw, and five Chan- 
ces againſt him; ſo there is one 
Chance which gives him a, and 
five which give him [a, which, by 
the Second Propolition, is worth 
=a, ſo there remains to his Fel- 
low-Gamelter *a; fo the Value 
of my Expectation to his, is 
SY as 


ut IEA 
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gainſt 625, that is, ſomething 


34 Solution of the” 


as 11 to 25, 4.e. lels than 


1 W2. | 


By the ſame method of cal- 
culation, you will find, that 
his Hazard who undertakes to 
throw 6 at three times with 
one Dye, is Za; fo that he 
can only lay 91 againſt 125, 
which is ſomething lels than 3 
to 4. 

He who undertakes to do it 
at four times, his Hazard 1s 


671 


"a, lo he may wager 671 a- 


more than 1 to 1. 


He who undertakes to. do it 
at hve times, his Hazard is 
65! 

2-54, 10 he can wager 4651 a- 
gainſt 3125, that is ſomething 
leſs. than 3 to 2. 


His 


wm 


— 
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Hggards.of Game. 35 | 
_ . - His Hazard who undertakes || 
to do it 6 times, is &Z'a, and || 


$5656 | 
he can wager 31031 againſt 
15625; that: is ſomething leſs 
than 2 to.1. 

Thus any Numb. of Throws 
may be eaſily found, bur the 
following Propoſition, will ſhew 
you a mote compendious way 
of Calculation, 


Proe. Xl. 


To find at how many times one | 
may undertake to throw 12 


with Two Dice. 


F one ſhould undertake it at || 
K One Throw, it's clear he _ |: 


| 


has but one Chance to get the |' 
Stake | 


s 
: 
. . 


36 Solution | of the 
Stake a, and 35 to get nothing ; 
ſo, by the Second Propoſition, 


[if he has much 46. - - 


He who undertakes to do it 
at Twice, if he throw 12 the 


| | firſt timegains a, if otherwiſe, 
|; then there remains to him One 
| Throw, which, by the former 

| ' Caſe, is worth Za; bur there is 
| } bur One Chance which gives 


12 at the firſt Throw, and 35 


| 4! Chances againſt him ; ſo he has 
{ | 1 Chancefor a, and 35 for <a, 
| }| which, by the Second Propoſ1- 
| | tion, 1s worth 25a, and there 


I296 


From thele it's eafje to find 
the Value of his Hazard, who 
undertakes it at four times ; paſ- 
77-08 
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Hazards 'of Gaine, 37 
ſing by his Caſe who-undertakes 
It at three times, 

' , It: he who undertakes to do 
it at four times throws 12 the 


firſt ''or ſecond Caſt, then he 


has a, if not, there remains 


two other Throws, which, by 
the former Caſe, are* worth 
2-4; but for the ſame reaſon, 


in his two firſt Throws, he has 
71 Chances which give him a, 
againſt 12.25 Chances, in which 
it may happen otherwiſe ; there- 
fore at fir{t he has 71 Chances 
which give him a, and 1225 
which give him 2a, which, 
by the Second Propoſition, is 
worth =='a, which ſhews that 
their Hazards to one another are 
as 178991 to 1500625. 
From 


 'From which Caſes it is eafie 


to find the Value of his Expe- 
Ration,. who undertakes. to do 
it at 8 times, and from thar, 
his Cafe who ;undertakes ta do 
ic at 16 times; and from. his 


Caſe who undertakes tg. do it at 
$ times; and hislikewiſe; who: 


undertakes LO do It at 16+ times ; 


ctation who undertakes it gt 24. 
fimes : In which Operation, be- 
caule that. which 1s principal- 


ty ſought, is the Number of 


Throws, which makes the Ha- 
Zard equal on both fides, wiz. 
to him who undertakes, and 
he who offers, you may, with- 
out any ſenſible Error, from 


the Numbers (which elſe would 
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 Haxgrds of Game. 39 
grow very great) cut off ſome 
, of the laſt Figures. And lo 1 
find, that he who undertakes to 
throw 12 with 'T'wo Dice, at 
24 times, has ſome Loſs, and 
he who undertakes it at 25 
times, has ſome Advantage, 


hoes. 


To find with how many Dice, 
one can undertake to thraw 


two Sixes at the firſt Caſt. 


His is as much, as if one 
would know, at how 
many Throws of one Dye, he 
may undertake to throw twice 

. Six ; now if any ihould under- 
take 1c at two Throws, by 

OTE what 


40 Solution of the 

what we have ſhewn before, his 
Hazard would be £4, he who 
would undertake to do it at 3 ; 
times,if his firſt Throw were not 
6, then there would remain rwo 
Throws, each of which muſt 
be 6, which (as we have ſaid) 
is worth Za; but if the firſt 


Throw be 6, he wants only 


one 6 in the two following 
Throws, which by the Tenth 
Propofition, 1s worth Za; but 
ſince he has but one Chance to 
get 6 the firſt Throw, and five 
to mils it ; he has therefore, at 
firſt, one Chance for ©a, and 


36 


five Chances for :a, which, 
by the Second Propoſition, is 
worth == a, or a, after this 
manner {till aſſuming 1 Chance 

more, 


Ba of the 36 different 


Hazards of Game, 4i\ j 
more, you will find that you | 


- may undertake to throw two | 
Sixes at 10 Throws of one Dye, | 


or 1 Throw. of ten Dice, and | 
that with ſome Advantage, i) 
* + ; Wi | # 
Us fi 1 

P ROP. XLUL Þ 

[| 


Y I am to play with another One 
_. Throw, on this condition, that i |! 
. if 7 comes up T gain, if robe | 
gains ; if it happens that we | \ |* 
'mu#t divide the Stake, and | 
not play, to find bow much 
belongs to me, and how much \ || 
to him. =_ 


Throws of the Two 
Dice, there are {ix which give 
7 and 


42 Solution of the - 

7 and 3, which, give 10 and 
27, Which equals che Game. 
in which Caſe there. is .due to | 
each of us 44: But if none of 
the 27 ſhould happen, Lhave 6, 
by which I may gain a, and 3, 
by which I- may get nothing, 
which, by the Second "ms 
tion, 1s worth -a ;. {o I have. 
27 Chances for 54, and 9' for 
4, Which, by the ſecond Pro- 
poſition, is worth Za, and there 
remains to my Fellow-Game- | 
ſter Za. 


4: | 
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Prop. XIV. 


b 1 were playing with po" a 
by turns, with two Dice, on 
this condition, that if I throw |. | 
7 I gain, and if be throw 6 | |: 
be gains, allowing him the firſk | 


Throw : To find the propor- 
tion of my Hazard to his. 


Uppole I call the Value _ 
my Hazard x, and the 
Stakes a, then his Hazard will 

be a—x; then whenever it's 
his turn to throw, my Hazard 

is x, but when it's mine, the 

| Value of my Hazard is greater. 
| Suppole I then call it y ; now 
becaule of the 36 Throws of 


Two 


— a—_ 
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Two Dice, there are five which 
give my Fellow-Gameſter 6, 
thirty one which bring it again 
to my turn to throw, I have 
five Chances for nothing, and 


thirty one for y, which, by the 


Third Propolition, is worth 


2 ; but I ſupposd at hrſt my 


Hazard to be x; therefore 
-y=x, and conlequently y= 
**x. Iſupposd likewile, when 
it was my turn to throw, the 
Value of my Hazard was y, 
but then I have fix Chances 
which give me 7, and conle- 
quently the Stake, and thirty 


which give my Fellow the Dice, 


that is, make my Hazard worth 
x ; ſo I have ſix Chances for a, 
and thirty for x, which, by 

Prop. 
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Prop. 3. is worth = = ma 


but this by ſuppoſition 1s equal 
to y, Which is equal (by what 
has been prov'd already) to 7x; 


| therefore 30x +64 By 36 


.of my Hazard, and that of my 
{| Fellow-Gameſter is fa; ſo that 
- mine 1s to his as 31 to 30. 


-Here follow ſome Queſtions which 
| 


ſerve to exerciſe the former Rules. 


\ 
ff ———_ 


1. A and B play together 
| with two Dice, A wins if he 
throws 6, and B if he throws 
7; A art firſt gets one Throw, 
then B two, then A two, "_ 

© 


_—— _ 


| conſequently x=27a, the Value 


« Rl 
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ſoon by turns, till one of them 


wins, [I require the proportion 


of A's Hazard to B's ? Anſwer, 
It is as 10355 to 12276, 


2. Three Gameſters, A, B, 


and C, take 12 Counters, of 


which there are four white and 


eight black; the Law of the 


Game is this, that he ſhall win, 
who, hood-wink'd, ſhall firſt 
chulſe a white Counter, and 
that A ſhall have the firſt choice, | 
B the ſecond, and C the third, 
and fo, by turns, till one of 
them win. @uer. What is the 
proportion of their Hazards? | 


2. A wagers with B, that | 
of 40 Cards, that is, 10 of 
every 


” Hazards of Gaine. a7 
every” Syit, he will: pick. out 
four ;;* fo that. there ſhall be 
one of every ſuit; A's Ha- 
Zard to B's, in this Caſe, is as 
jo00 to flgg,. .-, — 


' 4. Suppoling, as' before, 4 
white Counters and 8 black, 
A wagers with B, that out” of 
them, he'ſhall pick 7 Cotinters, 
of which there are 3 white, [I 
require the proportioa of A's 
Hazard to B's? 


5. AandB taking 12 Coun- 
ters, play with three Dice after 
this manner; that if 12 comes 
up, A ſhall give one Counter 
to B, but if 14 comes up, B 
ſhall give one to A, and that 


Re 


— — 
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he ſhall gain ws Grlk s. all 
the Counters, & 5 d..to 
B's is m—— to aogss 
536481. 


The Calculus' of the preceed- 
ing Problems _is- left. out, by 
Monl. Hugens, on purpole that 
the ingenious Reader may have 
the fatisfaction of applying the 
former Method: himſelf; Kisin 
moſt of them more laborious 
than difficult ;- . for Example, I 
have pitch'd upon the Second 
and Third, becauſe the reſt can 


| be ſoly d after the ſame Method. 


"* Grab, 
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Problem 1. 


The firſt Problem is ſolv'd by 
the Method. of Prop. 14. only 
with this difference, that after 
you have found the ſhare due 
to B, if A were'to get no firſt 
Throw , you muſt ſubtract 
. from it £ of the Stake which 
is due to A for his Hazard of 
throwing Six at the firſt Throw. 


Probl. 2 


As for the ſecond Problem, 

it is ſolved thus, Suppoſe A's 
Hazard, when it is his own 
turn to chuſe, be x, when it is 
B's, be y, and when it is C's, 
D be 
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be z; 1t 1s evident, when out 
of 12 Counters, of which there 
are 4 white and 8 black, he 
endeayours to. chuſe ' a white 
one, he has four Chances to get 
it, and eight tro miſs it, that 
is, he has four Chances to get 
the Stake a, and eight to make 
his Hazard worth y; ſo. x = 
my 


, and conſequently y= 


. Whenir is Bs turn 


to chule, then he has four Chan- 


I - 


turn) conſequently y = = & = 


— g—= 3 "this equation r& 


duc d 
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ducd gives 3= =, when 


it comes to C's turn to chuſe 
then A has four Chances for 
_— and eight for x, con- 
ſequently = x, therefore 


_ ny” OT : 
— X = 2 bf; this equation 


reduc'd gives x = Z a, and con- 
ſequently there remains to the B 
and C 2a, which muſt be 
{hard afrer the ſame manner, 
that 1s, ſo that B have the firſt 
Choice, C the next, and ſo on, 
till one of them gain ; the rea- 
lon is, becauſe it had been juſt 
in A to have demanded + of 


the Stake for not playing, and 
then the ſeniority fell to B; 


D 2 Now 


52 Solution of the 

now = 4 parted betwixt B and 
C, by theformer method, gtves 
<toB, and + to C; ſo A, B, 


I'9 


and C's Hazards, from the be- 
g1nning, Were as 9, 6, 4- 

I have ſupposd here the ſenſe 
of the Problem to be, that 
when any one chus'd a Coun- 
ter, he did not diminiſh their 
Number ; but if he milſs'd of a 


white one, put it in again, 


and lefr an equal Hazard to 
him who had the following 
Choice; for it it be otherwiſe 
ſupposd, A's ſhare will. be £<, 
which 1s leſs than 2. 

Prob. 2. It 1s evident, that 


wagering to pick out 4 Cards out 


of 40, lo that there be one of 
every Suit, 15 no more, than wa- 


gering, 
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gering, out of - 39 Cards to take 
3 which ſhall be of three pro- 


poſed Suits; for it is all one 


which Card you draw firſt; 
all the Hazard being, whether 
out of the 39 remaining you 
take 3, of which none ſhall 
be of the Suit you firſt drew. 
Suppole then you had gone 
right for three times, and were 
to draw your laſt Card, it is 
clear, that there are t7 Cards, 
(viz, of the Suits you have 
drawn before) of which, if 
you draw any you loſe, and 
10 of which, if you draw any, 
you have the Stake a; ſo you 
have 1o Chances for a, and 
27 for nothing, which, by. 


I 


Prop. 3. Is worth Za. Sup- 
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Solution of the 

poſe again you had gone right 
only for two Draughts, then you 
have 18 Cards (of the Suits 
you have drawn before) which 


make you loſe, and 20, which 


ut you in the Caſe ſuppos'd 
Kedkudy, viz, Where you have 
but one Card to draw, which, 


is worth Za; ſo you have 18 
Chances for nothing, and 20 
for Za, which, by Prop. 3. is 
worth a. Suppoſe again you 
have 3 Cards to draw, then 
you have 9 ( of the Suit you 
drew firſt) which make you 
loſe, and 3o which put you in 
the Caſe fuppos'd laſt ; fo you 
have 9 Chances for nothing, 
and 30 for 2a, which, by 
Propol. 


as we have already calculated, 


—_— ee — 


| gain'd one end of three, and A 
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Prop. 3. is worth 2= a, or Za, 
and you leave to your Fellow- 
Gameſter =za ; ſo your Hazard 


'913% 


1s to his as 1000 to 8139. 


Ic is eaſie to apply this 
Method to the Ga that 


are In ule amongſt /us 4. FOR 
Example, It A and B, playing ar 
Backgammon, B had already 


none, and if A had the Dice in 


his Hand for the laſt Throw of 


the ſecond end, all his Men bur 
two upon the Ace Point: being 
already caft of: Yuer. Whar 
is tae proportion of As Hazard 
to Bs? 

Solution ; There being of the 
36 Throws of rwo Dice, fix 
which give Doublets; it A 


D 4 throw 
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throw any of the Six, he has 


the Stake a; it he throw any 
of the other Thirty, then he 
wants but one Game, and his 
Fellow-Gameſter three, which, 
by Prop. V. is worth + a; fo 
A has il Chances for 4, and 
thirty for + a, which, by Prop.3. 
1s worth => 4, and there remains 
to his Play-Fellow -—a; ſo A's 
Hazard to Bs, 1s as 129 to 15, 
that 1s, leſs than 9 to 1, 
Suppoling the ſame Caſe , 
and it their Bargain had been, 
that he who gaind three ends 
before the other gain'd one, 
ſhould have double of whar 
each {tak'd, that is, the Stake 
and a half more, then there 
had been due to A <= of the 


Stake, 
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Stake, that is, B ought only to 
take =, and leave the reſt-to A; 

Thus likewiſe, it you ap- 
ply the former Rule to the Royal 


Oak-Lottery, you will find, that 
he who wagers that any Figure 


{hall come up at the farſt throw, 
oughc to wagers 1 againſt 31 ; 
that he who wagers it ſhall 
come up at one of rwo throws, 
ought to wager 63 againſt 961: 
that he who wagers that a Figure 
{hall come up at once in three 
times, ought to lay 124955 
againlt 923621, Cc. it being 
only ſomewhat tedious to cal- 
culate the reſt, Where you will 


Wo 


| hind, thar the equality will not 


fall as ſome imagin on 16 
Throws, no more than: the e- 


D 5 quality 
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|| quality of wagering at how ma- 
ny Throws of one Dye 6 ſhall 
come up, falls on three ; the 


contrary of which you have 
{cen already demonſtrated ; you 
will find by calculation, that he 
has the Diſadvantage, who wa- 
gers, that 1 of the 32 different 
Throws of the Royal Oak- Lot- 
tery, ſhall come at once of 20 
times, and that he has ſome Ad- 
vantage, who wagers on 22 
times; fo the neareſt to Equa- 
lity is on 21 "times : But ir 
muſt be remembred, that I have 
{uppos'd in the former Calcula- 
tion, the Ball in the Royal Oak- 
Lottery to be regular, tho it can 
never be exactly ſo; for he 


who has the ſmalleſt Skill in 
Geome- 
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Geometry, knows, that there | 
can be no regular Body. of 32 
fides, and yet this can be of no 


advantage to him who keeps 1t. 


—— 


RJ 


To find the Value of the. 
Throws. of Dice as to the 
Quantuy. 


IN&5 1s more caſie, than 
by the former Method 
ro determine the Value of any 
Number of Throws of any 
Number of Dice; for in one 
Throw of: a Dye, Lhave an 
equal chance for 1,2,345 6, 
conſequently my Hazard is_ ! 

worth © 


If 
|| 
| 


60 
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worth their Sum 2 1 divided by 
their Number .6, that is, 3+. 
Now if . one Throw of a Dyt 
be worth 3=, then two Throws 
of a Dye, or one Throw of 
two Dice is worth 7, two 
Throws of two Dice, or one 
Throw of four Dice is worth : 
14, &c. The general Rule be- 
ing to multiply the Number of 
Dice, the Number of Throws, 
and 3+ continually. 

This is not to be underſtood 
as if it were an equal Wager to 
throw 7, or above it, with 
two Dice at one Throw ; for 
he who undertakes to do fo, 
has the advantage by 2 1 againſt 


15. The meaning is only, if 


| were to have a Guinea, a 


Shilling, 


0 
. 
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Shilling, or any thing elfe, for 
every Point that I threw with | 
two Dice at one Throw , my 
Hazard is worth 7 of theſe, 
becauſe he who gave me 7 for 
Ir, would have an equal proba- 
bility of gaining or loſing by 
it, the Chances of the Throws 
above 7 being as many, as of 
thele below it : So it is more 
than an equal Wager to throw 
14 at leaſt at two Throws of 
two Dice, becauſe it is more 
probable that 14 will come, 
than any one Number beſides, 
and as probable that it-will be 
above it as below it; but if 
one were to buy this Hazard at 
the rate above-mention'd, he 
ought juſt to give 14 for it. 

'The 
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62 Solution of the 


The equal Wager in one Throw 
of two Dice, 1s to throw 7 at 
leaſt one time, and 8 at leaſt 


| another time, and fo per wices : 


The reaſon is, becauſe in the 
firſt Caſe I have 21 Chances a- 
oainft 15, and in the ſecond 
15 Chances againſt 21. 


_ the 216 different 
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Of Karriing, 


N Raiftmethe different throws 
and their Chances are theſe ; 


Where it is to be 


obſerved, that of j 792%, bn 


Throws of three 
Dice, there are on- | 
ly 96 that pive| 
Doublets, or two, 
at leaſt, of a kind; of 
ſo it is 4 to 5 that. + $4 
with three Dice ' 7 

you ſhall throw Doublets, and 
ic 15 1 to 35 that you throw a 
Raffle, or all three of a kind. 
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It is evident likewile, that it 
is an even Wager to throw 1 1 
or above it, becaule there are 
as many Chances for: 11, and. 
the ' Throws above it, as for 
the Throws below it ; but tho 
it be an even Wager to: throw 
11. at one Throw, it is a dif- 
advantage to wager to- throw 
22 at two Throws, and far 
' more to.wager to throw-3 3 at 
three. Throws; and yet it is 
more than an equal Wager that 
you ſhall throw- 21 at two 
Throws in Raffling, becauſe it 
is. as probable-that you-will, as 
that you will not throw 11, at 
leaft, the firſt time, and more 
than probable that you will 
chrow. 10, at. leaſt, the ſecond 
Limes For. 


\ 
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For an inſtance of the plain- 
| nels of the preceeding Me- 
; . thod, I will ſhew, how by ſim- 
ple Subtra&tion, the molt part 


of the former Problems may 


be ſolv'd. 
Suppole A and B, playing 
rogether, each of 'em ſtakes 32 
Shillings, and that A wants 
one Game of the Number a- 
. greed on, and B wants two; 
to find the ſhare of the Stakes 
_dae to each of 'em. It's plain, 
it A wins the next Game he has 
the whole 64 Shillings ; it B 
wins ic, then their Shares are 
equal; therefore ſays A to B, 
It you will break oft the Game, 
give me 32, which I am (ure 
of, whether I win or loſe the 
next 
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next Game, and ſince you will 
not venture for the other 32, 
let us part them equally, that 
is, give me 16, which, with 
the former 32, make 48, 
leaving 16 to you. 
Suppole A wanted one Game, 
and Bthree; it A wins the next 
Game, he has the 64 Shillings ; 
if B wins it, then they are in 
the condition formerly ſuppos'd, 
in which Caſe there is 48 due 
to A; therefore ſays AtoB, 
give me the 48 which I am 
lure of, whether I win or loſe 
the nexc Game, and ſince you 
will not hazard for the other 
16, let us part them equally, 
that is, give me 8, which, with 
the former 48, make 56, leav- 


ing 
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ing 8 to you, and fo all the 
other Caſes may be ſoly'd after 
the ſame manner, 

Suppoſe A wagers with B, 
that with one Dye he ſhall 
throw 6 atone of three Throws, 
and that each of them ſtakes 


'* 108 Guineas: To find what 


is the proportion of their Ha- 


Zards; Now there being in one 


Throw ot a Dye but one 
Chance for 6, and five Chan- 
ces againſt it, one Throw for 
6 is worth + of the Stake; 
therefore ſays B to A, of the 
2 16 Guineas take a ſixth part for 
your firſt Throw, that 1s, 36; 
for your next "Throw take a 
{1xth part of the remaining 1 80, 
chat is, 30 ; and for your third 

Throw, 
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68 Solution of the 
Throw, take a ſixth part of the 
remaining 150, that Is, 25, 
which in all make 91, leav- 
ing to-me 125 ; ſo his Hazard 
Who undertakes to throw 6 at 
one of three Throws,. is 91 to 
125. 

Suppoſe A had undertaken 
to throw 6 with one Dye at 


one Throw of four, and that 


the whole Stake is 1296; ſays 
A to B, Every Throw for 6 
of one Dye, is. worth the ſixth 
part of what I throw for; 
therefore for my firſt Throw 
give me 216, Which 1s the ſixth 
part of 1296, and there remains 
to80, I muſt have the ſixth 


part of that, viz, 180, for my. 
lecond Throw ; and the fixth 
part 
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part of the remaining goo, 
which is 150, for my third 
Throw ; and the ſixth part of 
the laſt remainder 750, which 
is 125 for my fourth Throw ; 
all this added together makes 
671, and there remains to you 
625; ſo it is evident, that As 
Hazard, in this Caſe, is to B's 
671 to 625. 

Suppole A is to win the 
Stakes ( which we ſhall ſup- 
pole to be 36) if he throws 
7 at once of twice with two 
Dice, and B is to have them if 
he does not ; ſays B to A, the 
Chances which give 7 are 6 of 
the 36, which is as much as 1 
of 6; therefore for your firſt 
Throw you {hall have a ſixth 


part 
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part of the 36, which is 6; 
and for your next Throw a 
ſixth part of the remainder 30, 
which is 5 ; this in all makes 
11; {o you leave 25 to me; 
ſo A's Hazard is to B's as 11 
tO 25. 

It were eaſe, at this rate to 


calculate the moſt intricate Ha- 


zards, were it not that Fractions 
. will occur, which, it they be 
more than +, may be ſuppos'd 
equal to an Unit, without caul- 
ing any remarkable Error in 
great Numbers. _. 

It will not. be amiſs, before 
I conclude, to give you a Rule 
for finding in any Number 
of Games the Value of the 
firſt, becaule Hugens's Method, in 


that 
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that Caſe, is ſomething te- 
dious. - 

Suppoſe A and Bhad agreed, 
that he ſhould have the Stakes 
who did win the firſt 9 Games, 
and A had already won one of 
the 9; I would know what 
ſhare of B's Mony is due to 
A for the Advantage of this 
Game. To find this, take the 
firſt eight even Numbers 2, 4, 
6, 8, 10,12, 14, 16, and mul- 
tiply them continually ; tha is, 
the firſt by the ſecond, the pro- 
duct by the third, ec. take the 
firſt eight odd Numbers, 1, 3, 
$.%.90, ii; Vi, if. and .a© 
juſt ſo by them, the product 
of the even Number is the De- 
nominator, and the product of 


the 
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the odd Number the Muay. 


tor of a Fraction, which ex- 
preſleth the quantity of B's Mo- 
ney due to A upen the winning 


of the firſt Game of 9; that is, 


if each ſtak'd a number of Gui- 
neas, or Shillings, &c. ex- 
prels'd by the product of the 
even Numbers, there would 
belong to A, of B's Money, 
the Number expreſs'd by the 
product of .the odd Numbers : 


For Example, Suppole A had. 


=_ 


y this Rule, I take the three 
firſt even Numbers, 2, 4, 6, 
and multiply them continually, 
which make 48, and the firſt 
three odd Numbers, 1, 3, 5, 
and multiply them continually, 


which 


gain one Game of 4, then 


” OO — _— -— ——— - _ ——_— - o_ _- . 
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which make 15 ; fo there be- 
| longs to A + of B's Money, 
that is, .if each ſtak'd 48, there 
would belong to: A, beſides 
his own.15.of As. Now by 
Hugens's Method, it A wants 
but three Games while B wants 
tour, - there is due to A = of 
the Stake ; by this Rule there is 
due to AZ of B's Money, which 
is = of the Stake, which, with 
his own £ of the Stake, makes 
= or = of the Stake, and ſo in 
every Caſe you will find Hugens's 
Method and this will give you 
the ſame Number.; a Demon- 
{tration of it you may ſee in a 
Letter of Monſieur Paſcals to 
Monſieur Fermat ; tho it be other- 
. wile exprels'd there than here, 
L yet 


m—_y on. Ad | — 


Per >  ——_— 
' TT 
” : 


74 -—Solation of be - 

yet the confequenee is eafily ſup- 
plyd. To prevent the labour 
of Calculation, I have lubjoyn'd 
che following Table, which 4s 
caloulaced for rwo Gameſters, 


as Monl. Huzens is for three. 
If each of us ſtake 256 Guineas | 
PF” in | 
> | 
= | | 
- 
I 
Q 
w. | 
$* | 
21 | 
=_ | 
x 
A 
S 
EL The 


| and the Number of Games to 


Haxgrds of Game. 


_ - TheUſof the Table ib plain; 
for ic&t-our-Stakes be what they 
will, I car find the Portion due 
to-me upon the winning the firſt, 
_ or the fwſt two Games, G&c, of 
2, 3» 43 $, 6. For Example, If 
each of. us had ſtak'd 4 Gvineas, 


be plaid were 3, of which I 


| - had gain'd 1, ſay, As 256 is 


to.96, (0.1: 4 to a fourth, 


256 : 96 ::'4 : 15 


To find what is the Value of 


bis Hazard, who undertakes, at 
the firit Throw, to caſt Doublets, 
m any given Number of Dice. 


BL 2 In 


i 
* ; , 
| 
o 
z 
" 
£ 


% : : 
|, Ei 
x - * 


—— — 
- - 
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#6 'Solution- of the 

| In two Dice it is plain to a- 
void Doubtets, every one of the 
ſix" different Throws. of 'the-frſt, 
can only be combin'd with five 
of the ſecond, becauſe one of 
the fix is of the ſame kind; :and 
conſequently makes Doublets ; 
for the famo reaſon, the thirty 
Throws of two Dice, which 
are not 'Doublets, can only be 
combin'd- with four Throws of 
a third Dice, and three Throws 
of a fourth Dice; ſo generally 
> SATO 


\ GX5XAXZY2X1XO, Gf. 
6x6X6XG6XGRGXG, Ge 


The ſecond Series is the Sum 
ot the Chances, and the firſt the 


Number 


- te ee ei ret. et is 


——_ re een A rs as 


who undertakes to throw - Dou- 
blets, each Series to be continu'd 
{o many terms, as are the Num- 
ber of Dice. For Example, If 
one {hould undertake to throw 


Doublets at the firſt Throw of 
four Dice, his Adverlary's Ha- 


, 0XFX4X3 300 


zard is - 2 or | 


6x6x6x6 1296 
2 leaving to him -}-, {o. he 
has 13 to 5. In ſeven Dice, 
you ſee the Chances againſt him 
are o, becauſe then there muſt 


neceſlarily be Doublets. 
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- Number of Chances againſt him 


1) 


= PW of | 


_ wanted only one, fince it is as 


. i Solution of the 


., heated NY CO ee CE GNI cect 


Of -Warsr:: | 
TE F there be four playing at Whit, 

- it is 15 to 1 that any twoof 
them ſhall not have the four Fo- 
nours, which 1 demonſtrate thus : 


| Suppoſe the four Gameſters 
be A,B, C,D: Hf AandB had, 
while the Cards are a dealing, 
already got thiee Honours, and 


probable that C and D will have 

the next Honour, asAandB; ' 
it AandB had laid a Wager to 
 "Haveit, there 1s due to them bur 
= of the Stake: If A and B 


wanted 


TR OS 
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watnted two of the four, and 
had wager'd to have both thoſe 
rwo, then they have an equal 
Hazard to get-nothing ; if they 
mits the fit of thoſe two, or 


ro put themſelves m the former. 


Cafe if they gft it ;. ſo they haye 
an equal Hazard to gee nothing 
or =, Winch, by Prop. 1. s 


they waat-rhree Honours, you 
will -fand .dite to them of the 
Stake; and if they wanted four, 
= of the Stake, leaving to C 
and D =; ſo C and D can wa- 
ger 15 to, 1, that A and B 
hatl not have all the four Ho- 


NOULrs. 


FE :58 11 to 5 that A and B 
ſhall not have three of the four 
ae ; E 4 H- | 


_ worth + of the Stake; ſo if 


| 


p 
{ | 


| 


1 
y 


I 
\ 
Ci 
' 
i 
| 


 —___—_—_—— — 


oo r—— 


8o COolution of the 


Honours , which 1 prove thus : 


It is an even Wager, if there 


were but three Honours, that A. - 


and B ſhall have two of. theſe 
three, fince tis as probable that 
rhey will have two of the three, 
as that C and D ſhall have 
them ; conſequently, ' if A_ and 
B had .laid a Wager to have two 


of the Stake. . Now ſuppoſe A 
and B had wagerd to have throe 
of four, they have am equal Ha- 
zard to gec the farlt of the four, 
or mils it; if they get it, then 
they want two of the three, and 
conſequently . there 1s due to 
them 5 of the Stake; if they 
mils..ir, then they want three 


of the three, and conſequently 


there 


— -  — 


of three, there is due to them < 


- 
_ OI. AM AAA — — —_—_— _ 
” 


, 
" 
x 
. 
- « » . 
- - _ - _ - - — * ww Av . 


- 
- = CS —__ —_— Mm—_—_ _ 
, 


Stake; therefore, by Prop. 1. 


their Hazard is worth &£, lea- 


ving to C and D =. 


A and-B playing at Whiſt 4- 
gainſt C and D; A and B have 


eight of ten, and C and D nine, 


and therefore can't reckon Honors ; 


to find the proportion of their Ha- 
zards. ” Bt | 


There is + due to.C and D 
upon their hazard of having 


three of four Honours ; bur 
ftince A and B want but one 
/Game, and C and D two, there 
Is due to C and D but =, or 
+ more upon that account, by 
Prop. 4. this in all makes 2, 

E 5 caving 
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there is due to them + of the 


F 


| 


-—- 


— _—— 


| 
2 
is 
" 
_ 
"Y 
4 C 
\ 

j 

=_ j 


| 


| 


' 
0 
o 


| 
71] 
49 
| 
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82 Solution of the 
Jeaving to A and B <;' ſo the 
hazard of A and B to that of 
CandD, isas9 to 7. | 


calculated 'by the Theorems laid 
down by Monſieur _— ; 


_ ——— 


In the former Calculations 
have abſtracted from the {mall 


difference of having the Deal 


and being Seniors. 
All the former Caſes can be 


but Caſes more compos'd re- 
quire other Principles, for the 


 eafte and ready Computation of 
which, I ſhall add one Theorem 
more, demonſtrated after Monſ. 
 Alugenss Method. 


Theorem, 


Haxaxds of Game; 383 
" Ther. 


, . If I have p Chances for a, 4 
Chances far b, and r Chances 
for c, then my hazard is worth 


a da a rhat is, a multh 
an. <, + 806 | | 


plied into the number of 'ics 
Chances added to b, multiplied 


into the number of its Chances, 


added to c multiplied into the 
number of.its Chances, and the 
Sum divided by the Sum of 
Chances of 4, hb, c. 

To inveſtigate as well as de- 
monſtrate this Theorem, ſuppole 
the value of my hazard be x, 
then x mult be ſuch, as having 
it, 1 am able to purchale as 


good 


——— et. tes AMA. mw > 


84 Solution" of the 

good a hazard again in a juſt 
and equal Game. Suppoſe the 
Law of it be. this, That play- 
ing with ſo many Gamelters 


as, with my ſelf,” make up the 


number p+q+r, with as ma- 
ny of them as the nnmber þ 
repreſents ; I make this bargain, 
that whoever of them wins ſhall 


give me a, and that I ſhall do 


fo to each of them if I win; 
with the Gameſters repreſented 
by the number of q, I bargain 


ro get b, if any of them win, 
ann to give þ to each of them, 
it I win my felt; and with the 
reſt -of the Gameſters, whole 
number is r—1, I bargain to 
give, or to get c after the ſame 
manner : Now all being in an 


equal 
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equal probability to gain ,' I | 


have p Chances to get a, q 


Chances to get b, and r—t | 
Chances to get c, and one : 
Chance, - viz, -when I win my - 
ſelf, to get px+qx4rx—ap— . 
bq—rc+c, which, if it be fup- 
pos'd equal to c, then I have p 
Chances for 4, q Chances for b, 
and r Chances for c (for I had 
jult now 7— 1 Chances for it) | 
therefore, if. pxÞqxþrx—ap | 
—bq=rc4-c=c, thenis x= | 
_p+b+0 = 
pq +7 __ 
By the fame way of | rea- | 
foning you will find, it I have 
 þ Chances for a, q Chances for 
b, r Chances for c, and 5 Chan- 
ces 


: | 


$ 

1 
» | 
f 


OO n—— —_— 


—c — — Cru Wwe magni .ye :- * 
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| 86 _ ++Salation of the 
aptrbqpo+& 


+q+r+s 


, 
\V 


_ 
. .* k 
: 1 : 
s *, k - oe ®. at 
pot « > wh” Bs q) M1 FS, "+ 8 A 
Y , : i : " pp , n 4 ty . 


E I had two Chances for 
2 Shillings, four Chances for 5 


Obings, and' one Chance for 
9 Shilli 


ngs, then, by this Rule, 


my hazard is worth 5 Shillings ; 


. X " FX 
fs HLS ? ) I AY _ p_ 


and 


»# 2 


haky 2 ; 
7 


-it is eaſie to prove, that with 


5 Shillings 1 can purchafe the 


like hazard again; for ſuppoſe 
1 play with fix others, each of 


us ſtaking 5 Shillings ; with 
two of them I bargain, that it 
_ either of them win, he muſt 


ove 


Flazards of Game, %7 
give. me 3. Shillings, and: that 
L thall do foto them ; and with * 
the other ' four 1 bargain juſt ' 


{o,/ to: give or to get 5 Shil- 


lings: This is a juft Game, 


and all being in an equal pro- 
babilty to win ; by this means 
I have two Chances to get 3 
Shillings, four Chances to get's 


Shillings, and one Chance co 


get 9 Shillings, viz, when I 


win my ſelf; for then our of 
the Stake, which makes 35 Shil- , 
lings, I muſt give thefirſt two ! 


- 6 Shillings, and the orher four 


20 Shillings, ſo there remains 


juſt 9 to my felt. 


It it eaſie, by the help of this 


Theorem , to calculate” in the 
Game of Dice, commonly call'd 
| Hazard, 


| 


| 


a >. > _—_ 
——- _— wt. A —_—. _— i 
| ' ——_— = — — — = —  — —_ 
you — — = 
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Hazard, what Mains are beſt 
to fett on, and who has the 

Advantage, the Caſter or Set- 
ter.. The Scheme of the Game, 
as:I take 1 it, is thus, . : 


TS Throws NEXT * ollowing for 


| "The Caſter. * The Setter. - 


f_£:-:\n mx XIE 


VE | VEXHL XL. 1. 1, 
VIE | VIL XL | XI IL Hl. 
VIIL | VI. XIL | XI. IE 1. 
[IX | IX. - [IL UHt. XL. XL, 


By an eaſe Calculation you 
will find, -if the Caſter has VI. 
and the Setter VII, there is due 
to the Caſter - E of the Stake; if he 
has 
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V. againſt . VII. = of the Stake, | 
VI. againſt VIE. + of the Stake, 
IV. againſt VI. + of the Stake, 
V. againſt VI. < of the Stake, 
VI. againſt V. + of the Stake, 


E need not. tell the Reader, 
that IV. is the ſame with X, 
_V. with IX, and VI. with VII 


Suppoſe then VII. be the 
Main: To find the-: propor- 
tion of the hazard of the Ca- 
ſter to that of the Setter. 

By the Law of the Game, 
the: Caſter, before he throws 
next, has four Chances for no- 
thing, viz; theſe II, III, XII; 
eight Chances for the whole 
Stake, viz, thoſe. of YII, XI; 

{1x 


- 
- - 
ua 


VI, X; fo his hazard, by the. 


_ preceding Theorem, is 


- CPm—_— «tt ——— "95g of —_ 


SO «Solution! of -uhd. 
ftx Chances fot +, 'viz-.thole 
IV, X; eight Chances tor =, 
viz, thoke of V, IX ; and ten 
Chances for £, viz, thele 'of 


4x0+8x1--6x—+:$x7+1 0x7 


Now to ſave the trouble of 
2 tedious . reduction, Suppoſe 


the Stake:whieh they play for be. 
36, that is, the Setter had laid 


down 18; in that caſe, every 
one. of theſe Fractions are {ſo 
many parts of an Unite, which, 
being gather d into one Sum, 
give 17%; to the Caſter, Icav- 


- 1ng.18% to: the Setter; fo the 


hazard of the Caſter is to that of 


the Setter 2.44, 251. SUp- | 


” 


XI, XIL X. IX. VILE VIE 
Fx0T-6x1-F6x3-F8x37-5x255X,— 


22Y 


=17=2, leaving to the Setter 
18:2, fo the hazard of the Ca- 
ter is to that of the Setter as 
6961 to -7295. 


* Suppoſe V. or IX. be the 
Mine 4 the Share of the 
Caſter is | "2 
II. 

XI. IV. VI. 


AE ——L 1X. VIſ.-VIL 

Cxo-+4xiÞexdb- axt+ior; +6xi= 

= 17:2, leaving ts the Set- 
ter 


Hazards of Game, o1 
Suppoſe VI. or VII. be the 


Main, then the Share of the 
_ Caſter is 


II. 
* -Nl. VI. IV. V. | 


. ot” Ld ——_ —_ = A 
| I ' II | _ — —_ 
mi oy 
£ > 4 
£ 
| 
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92 | 
ter is 1875, ſo the hazard of 


| * the Caſter is to that of the Ser- 


— . —. 


' ter as 1396 tO 1493. 


I© is plain, that in every 
Cale the Caſter has the Difad- 
vantage, and that V. or IX. 
are better Mains to ſet on than 


VII, becauſe, in this laft Caſt 


the Setter has but 18 and 2 
or =-; whereas, when V. or . 

IX; is the Main, he has 18;= ; 
likewiſe VI. or VIIL are better 
Mains than V. or IX. becaule 


= 1s a greater Froction than 


396 
86 


All thoſe Problems ſuppoſe 
Chances, which arein an equal 


probability to happen, if it 
ſhould 


© : «4 « 4 Il \ $S 
4" & 4. . , 


a” at «7 F VI 
[5 ' 
£%. 
- . 
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ſhould be ſupposd otherwiſe, 
there will ariſe variety of Ca- 

. ſes of a quite different nature, 
Which, : perhaps, 'twere'noe un- 
pleaſant to conſider, I ſhall add 
one Problem of that kind; lea- 
ving the Solution to thoſe who 

think ic merits their pains. - 


In Pardllelipipedo cujus latera 
ſunt ad invicem m ratione a, b, c: 
Invenire quota vice quivis ſuſcipere 
poteſt, ut datum quodvis planiim, 
v.92. ab Jaciat. : 


FINTIS. 


—_— YG 
A. a PR — 
—_— ———_ —_—_— 


UP —_ 


ERRATA. 


Phe page 3. linc 1. read in. p. 6. 1. 5.r. incur. P.10. 
1. 8. for is /efr to me, r. properly deſerves the name of Con- 
du, Book, p. 2.1. 7,forgr. 9. p. Ib. 1. 5. add and be one. 
P-71.1.5, er. wins, | E 


| 


| 
| 
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i. nn. 
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